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EXECUTIVE SUMMARY

Current Status: Applegate’smilk-vetch(AstragalusapplegateiPeck)is aperennial

plantspeciesin the legumefamily (Fabaceae)listed asendangeredby theU.S. Fishand

Wildlife Service.Believedextinctuntil its rediscoveryin 1983,Applegate’smilk-vetch

is currentlyknownfrom only threesites,collectivelysupportinganestimated12,000

individuals. Thespeciesis a narrowendemic,knownonly from theLowerKlamath

Basin(i.e., theplain containingLowerKiamathLake)nearthecity ofKlamathFalls,

KiamathCounty,in southernOregon.

Habitat Requirementsand Limiting Factors: Applegate’smilk-vetchis restrictedto

flat-lying, seasonallymoist,stronglyalkalinesoils. Althoughcurrentlyrepletewith

introducedgrassesandotherweeds,thespecies’habitatwashistoricallycharacterizedby

sparse,nativebunchgrasses,andpatchesof baresoil. Intensiveagriculturalandurban

developmentofthe KlamathRiverfloodplainhasresultedin severedepletionand

fragmentationofthespecies’habitat. Theplantis knownto beextantatonly threesites.

Thelargestcontinuesto faceimminentattritionthroughindustrialdevelopmenton

privatelands. Virtually all remainingpotential (undeveloped)habitatfor thespecieshas

beenseriouslymodifiedby theproliferationofweeds,suppressionoffloods and fires,

andlandreclamationprojectsinvolving extensiveconstructionofdrainageditchesand

waterretentiondikes.

Becauseofhabitatmodification,Applegate’smilk-vetchmaybelimited by competition

from exoticweeds.Threatsto thisplant areintensifiedby the smallnumberandlimited

distributionofremainingpopulations,which increasesthemilk-vetch’svulnerabilityto

extirpationdueto randommortality events.Furthermore,two of thethreeextant

populationssupportfewerthan500 individuals,possiblynotenoughto maintainthe

geneticvariability necessaryfor long-termpopulationviability. Expansionof

populationsof Applegate’smilk-vetchappearsto be limited by caterpillarsfeedingon the

plants,low seedproduction,andseedlossto pre-dispersalpredationby adultandlarval

beetles.

RecoveryObjective: Downlisting to threatenedstatus.
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RecoveryCriteria: Applegate’smilk-vetchmaybeconsideredfor downlistingto

threatenedstatuswhenat leastsix naturaland/orintroducedself-sustainingpopulations

arepreservedin habitatpermanentlysecuredand managedfor thebenefitofthespecies.

Until demographicmonitoringshowsotherwise,self-sustainingpopulationswill be

definedascontainingaminimumof 1,500reproductiveplants,includingsufficient

individualsin youngerageclassesto suggestpopulationstability orgrowth. A detailed

discussionofthesecriteriais providedin PartII of thisrecoveryplan.

Actions Needed:

1. ConservenaturalandintroducedApplegate’smilk-vetchpopulations.

2. Long-term,off-siteseedstorage.

3. Conductresearchon populationsustainability,populationestablishmentand

augmentationtechniques,efficaeyofhabitatmanagementstrategies,andthe

plant’sedaphicandhydrologicrequirements.

Total Costof Downlisting ($1,000):

Year

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

Total

Need 1

48.0

66.0

44.0

44.0

44.0

45.5

46.0

133.5

126.0

126.0

117.0

99.0

99.0

1038.0

Need 2

2.5

2.5

2.5

2.5

2.5

4.0

4.0

4.0

4.0

4.0

7.0

7.0

7.0

53.5

Need 3

48.0

48.0

48.0

28.0

28.0

8.0

8.0

8.0

8.0

8.0

8.0

12.0

8.0

268.0

Total
98.5

116.5

94.5

74.5

74.5

57.5

58.0

145.5

138.0

138.0

132.0

118.0

114.0

1359.5

Dateof Downlisting: 2010
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PART I

INTRODUCTION

Applegate’smilk-vetch (AstragalusapplegateiPeck) is listed as an endangeredspecies

undertheauthorityoftheEndangeredSpeciesAct (Act) of 1973,asamended(58 FR

40551,1993). TheU.S. FishandWildlife Serviceis responsiblefor preparingarecovery

planfor thespeciesthatguidesits conservationso it canbe downlistedfrom endangeredto

threatenedstatusandeventuallybe delisted.

A. Description of Species

Astragalusis anenormousgenusin the legumefamily (Fabaceae),with 74 taxa(species

andvarieties)in Oregonalone(Liston 1997),primarily from eastoftheCascades.

Applegate’smilk-vetch(seecoverillustration) is a taprooted,herbaceous,perennialplant.

Thenumeroustuftedortrailing stemsare2.5-8decimeters(10-33inches)long,simpleor

branching,andmaybe smoothorhavesparsestiff, shorthairs. Leavesare3.5-12

centimeters(1.5-5 inches)long,are on petioles,andhave7-11 linearto linear-elliptic flat

leaflets,theterminaloneusuallythelongest. Racemestypically bear5-20pea-likeflowers

with lavender-tippedwhitepetals. The8-13millimeters(0.4-0.6inches)long, stalkedfruit

podsareoblong,compressed,haveshorthairsandfrequentlyhavegreenorpurplespeckled

valves. Podssplit apartfrom thetop (dehisceapically)thendownwardthroughtheventral

suture,andcontainup to 10 (butusuallyfewer than3) dark brownminutelydottedseeds

with depressions(Peck1936, Barneby1964,5. Gisler,personalobservation).

ThreeotherrelatedspeciesofAstragalusoccurwithin thegeographicrangeof Applegate’s

milk-vetch: A. fihipes,differentiatedby its erectgrowthandbannerslacking purple

pigmentation,A. purshii, which is sub-prostrateto erect,haslong soft wavy hairs,and

producesdenselywooly pods,andA. lemmonii, distinguishedby its sessile,fully bilocular

pods,and compactracemeson stalkspairedin theleafaxils (Barneby 1964).

B. Distribution

Applegate’smilk-vetch is restrictedto (endemicto) theLowerKlamathBasin,in Klamath

County,Oregon,aboulfifteen miles northoftheOregon-Californiaborder. The



Astragalusapplegateirecoveryplan

speciesis historicallyknownfrom only four sites. Today,it is knownto existatonly three

sites(Figure1), all situatedapproximately4,100 feetabovesealevel. Thelargest

population(EwaunaFlat) containsanestimated11,500individualsand is locatednear

EwaunaLakeatthesouthernedgeofthecity of KlamathFalls. This populationcurrently

consistsof threedistinct,locally aggregatedpatchesof plants’.A significantportion(nearly

sevenacres)ofthis population,wherethegreatestdensityofplantsoccurs,is ownedand

managedby TheNatureConservancy(TNC), while theremainderofthepopulationis

scatteredon otherprivatelands.

Thesecondextantpopulation(Miller Island)occursattheKlamathWildlife Area, located

aboutsix miles southwestofKlamathFalls,nearthetownofMidland. Thispopulation

includesfour small patchesofplants2,cumulativelycontainingfewerthan500 individuals.

This site is ownedandmanagedby theOregonDepartmentofFishand Wildlife.

The third extantpopulation(Wordon)occurswithin thevicinity ofWordon,Oregon,

approximatelythreemiles north oftheCaliforniaborder. Threeplantswerediscoveredin

May 1997 by Nick Testa,botanistfor theOregonDepartmentofTransportation(N. Testa,

pers.comm. 1997).

HerbariumrecordsindicatethatApplegate’smilk-vetchwasoncemorewidespread,

occurringin afourth areatwo mileseastof thetownofKeno, Oregon,locatedaboutten

miles southwestofKlamathFalls. Thiswastheareaof Peck’stype3collectionofthe

species(Peck 1936,Bameby1964). Efforts to relocateApplegate’smilk-vetchin the

Kenoareahaveprovenunsuccessful;widespreadhabitatconversionto fields andpastures

haslikely displacedthespeciesin this portionofits historic range.

IncludesOregonNaturalHeritageProgramoccurrences:PDFABOFOP*003,004,005

2 IncludesOregonNaturalHeritageProgramoccurrences:PDFABOFOPO*002,006,007

Thescientificnamesofplantsarebasedon herbariumspecimensdesignatedby the describerofthe
speciesor by nameror latertaxonomicrevisersas“types”. Thisspecimenwasdesignatedasthe type
by Peckandholotypeby Bameby.
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Giventhespecies’affinity for alkaline,floodplainhabitat,andits currentanddocumented

historicdistribution,it is probablethatApplegate’smilk-vetchonceoccurredalongthe

fringesofthemarshesand floodplainofUpperKlamathLakeandEwaunaLake,andvery

likely otherareasthroughoutthepre-settlementLower KlamathBasin.

C. Life History/Demography

Floweringin Applegate’smilk-vetchtypically commencesin earlyJuneandcontinuesto

August. Fruits shedtheirseedshortly afterflowering andexhibitno specialized

mechanismsfor long-distanceseeddispersal.Althoughthespecies’historicaloccurrence

on patchesofbaresoil (Yamamoto1985,TNC 1996)mayhaveallowed for somewind

movementof seedsalongthesoil surface,today’sdensecoverageofthehabitatby

introducedgrassesandweedslikely eliminatesany significantpost-dispersaleolianseed

movement. Someseeddispersalmaytakeplacethroughingestionby rodentsor

jackrabbits,althoughthis hasnotbeendocumented.Localizedseeddispersalis supported

by field observations,which documentthat themajority of seedlingestablishmentis

immediatelyadjacentto matureplants(Yamamoto1985,OregonDepartmentof

Agriculture [ODA] unpublished).Following completionof flowering,above-ground

portionsof plantsdiebackcompletely,succeededin latefall by resproutingof short, 1-5

centimeters(0.5-2inch) stemsbearingimmatureleaves,formeddirectly abovetheroot

crown(ODA unpublished).

Reproductionin Applegate’smilk-vetchtakesplaceexclusivelyby seeds.Thereis no

evidencethat thespeciesis capableofasexual,vegetativereproduction.Pollinationis

probablymediatedby thebutterfliesandpolylecticbeesobservedvisiting thespecies(see

SectionD—associatedfauna),althoughthismilk-vetchis also capableof significantseed

productionthroughselffertilization (autogamy)(ODA, unpublished).Self-fertilization is

commonin thegenusAstragalus,facilitatedby simultaneousripeningofanthersand

stigmas(Barneby1964). Self-compatibilityis a typicalreproductivestrategyfor rare,

locally endemicspecies,asenoughplantsmaynot be floweringat any onetime, ornot in

adequateconcentrationto reliably attractforagingpollinators(Karron1987,Geeretal.

1995).

3
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Figure 1. Distributionof thethreeknownextantApplegate’smilk-vetchpopulations,

representedby blackdots. Thespeciesis endemicto KlamathCounty,Oregon.

Cfly
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AlthoughApplegate’smilk-vetchfruits typically contain8-10 ovules,productionofgreater

than3 (if any) seedsperpod is rare,baseduponthelastfouryearsof observationby the

authors, It is unknownto what degreeseedproductionmaybe limited by environmental,

pollinator,andinherentgeneticconstraints.Reproductiveoutput is further limited by pre-

dispersalseedpredationandinflorescenceherbivoryby butterfly larvae(ODA,

unpublished).

The seedsgerminatereadily in thegreenhouseafterscarificationoftheseedcoat,usually

within threeto five daysofimbibing water. Greenhouseseedlingsdeveloprapidly,andcan

reachreproductivesizewithin six monthsofseedgermination(ODA, unpublished).

Timing andlevelsofseedgerminationin natureareunknown,asis seedlongevity,extent

of soil seedbankformation,andlevelsofpost-dispersalseedmortality. Questionsremain

aboutotheraspectsofApplegate’smilk-vetch’s life history, including levelsofseedling

recruitment,naturalratesofplant development,plant longevity, frequencyand durationof

plant dormancy,outcrossingrates,andto what degreeparentandprogenyfitnessis related

to self- versuscross-pollination.

D. Habitat/Ecology

It is difficult to confidentlypredictthemilk-vetch’sspecific habitatrequirementsbased

uponthemodifiedanddegradedecosystemthespeciescurrently occupies.Nevertheless,

historicalobservations,ongoingfield work, andwhat remainsof its habitat,haveall yielded

someinsightinto thespecies’probableecologicalrequirements.

Perhapsthemoststriking featureof themilk-vetch’s habitatis thesoil, which, as

evidencedby awhite cruston thesurface,is stronglyalkaline,with apH 7.9-9.6(Soil

ConservationService[SCS]1985). Little is knownaboutalkalinity tolerancein the

species,or to whatdegreeedaphicspecializationmayhavehistorically maintainedthe

speciesagainstcompetitiveexclusionby otherlessalkaline-tolerantnativetaxa.

Recentinvasionofthehabitatby exoticplant specieswith broadenvironmental

toleranceshasresultedin formationofthedensevegetativecovernowpresentat

extantApplegate’smilk-vetchpopulations.In additionto their alkalinity, soils

5
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harboringthespeciesaresparselyvegetated(atleastprior to colonizationby weeds),

seasonallymoist,lacka litter layer,andhaveanunderlyingclay hardpan(SCS1985;

S. Gisler,personalobservation).Thereis alsoemergingevidencefrom Applegate’s

milk-vetchpropagationstudiesthat sitesoils mayharbormycorrhizalfungi and

Rhizobiumbacteriabeneficialto thesurvivalandgrowthof themilk-vetch(ODA,

unpublished).Thesestudiesalsosuggestthat strongalkalinity is not arequirement

for growthandreproductionin thespecies.As with otherplantsgrowingunder

extremeconditionsofalkalinity, heavymetals,salinity,etc.,Applegate’smilk-vetch

maybenefit from alkalinesoils to help reducecompetitionfrom otherspecies.

TheEwaunaFlatpopulationoccurson Henley-Lakiloams,with afewscattered

plantson Hosleyloam. TheMiller Islandpopulationprimarilyoccurson Henley

loamy fine sand,with scatteredplantson HenleyloamandHenley-Laki loams. The

Wordonpopulationoccurson Calimusfine sandyloam.

HydrQ1~gy
Prior to extensiveditch anddikeconstruction,thefloodplainsoccupiedby

Applegate’smilk-vetchlikely experiencedperiodic, seasonalflooding,andmayhave

exhibitedotherhydrologicattributesnotpresenttoday. Despitethealterations,the

floodplainsarestill markedlymoist in thewinterandspring,which maybe due,in

part, to theclayhardpansunderlyingtheknownsitesfor Applegate’smilk-vetch.

Hardpansimpedewaterpercolation,providingseasonalsoil moisturesaturationand

retention. Applegate’smilk-vetchpresumablyis adaptedto, andmayrequire,this

hydrologicregime. Soil moisturemay excludeplantsthatrequiredryconditions,

creatinganichefor Applegate’smilk-vetch. It appearsthathabitatmodifications

haveaffectedplantsuccessionandvegetativecoverleadingto increasesin quackgrass

(Elytrigia repens)andannualbromegrasses(Bromusspp.).

Associatedvegetation

Photostakenasrecentlyas1983showApplegate’smilk-vetchgrowingon bare

groundamongnativebunchgrassesandoccasionalshrubs(TNC 1996). A U.S. Fish

andWildlife Service(USFWS) statusreportwrittenin 1985 characterizesthespecies’

habitatasagrasslandcommunity/bunchgrassflat with 10-20percentbareground

6
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(Yamamoto1985). Today,althoughApplegate’smilk-vetchsitesstill supportan

interestingvarietyof nativetaxa,thespeciesis primarily foundin thecompanyof

non-nativegrassesandherbs. Patchesofbaresoil havebecomerelatively rare,except

in areastoocompacted,moist,or alkalineto supportany vegetationat all. Someof

themoreprominentplantscurrentlyassociatedwith Applegate’smilk-vetchinclude

big sagebrush(Artemisiatridentata),bromegrass(Bromusspp.),Indianpaintbrush

(Castillejapilosa),rabbitbrush(Chrysothamnusspp.),tansymustard(Descurainia

cal(fornica),saltgrass(Distichlis stricta), GreatBasinwildrye (Leymuscinereus[=

Elymuscinereus]),quackgrass(Elytrigia repens[= Agropyronrepens]),foxtail barley

(Hordeumlubatum),peppergrass(Lepidiumperfoliatum), sweetclover(Melilotus

spp.),bluegrasses(Poa]unc~folia,P. nevadensis),Lemnion’salkali grass(Puccinellia

lemmonii),greasewood(Sarcobatusvermiculatus),squirreltail(Sitanionhystrix),

salsify(Tragopogondubius),andalfalfa(Medicagosativa)(ODA, unpublished).

A~dIa~na
Numerousanimalshavebeenobservedin associationwith Applegate’smilk-vetch.

Vertebrates,andpotentialherbivores,includejackrabbits,Canadageese,andvoles.

Meadowlarksarealsocommon(andpleasantlyheard)occupantsofApplegate’smilk-

vetchhabitat. Applegate’smilk-vetchis visitedby numerousinsects,with prominent

visitors includingbumblebees(Apidae:Bombusspp.),otherpolylectic bees

(Megachilidae:Osmiaspp.;Andrenidae:Andrenaspp.),bee-flies(Bombylidae),and

thebutterfliesLycaedesargyrognomon(Yamamoto1985)andPlebejusmelissa

(ODA, unpublished).Thelarvaeofthe latteralsoutilize Applegate’smilk-vetchasa

hostplant, causingsevereplant damagethroughherbivory. Thesecaterpillarsare

oftentendedandfiercely defendedby antswhichpatrolplant stemsandleaves.Other

associatedinsectsincluderootweevils(Curculionidae:Sitonacabjornicus,S.

hipidulus),click beetles(Elateridae),andlong-hornedbeetles(Cerambycidae)(ODA,

unpublished).
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E. Reasonsfor Listing and Current Threats

Habitat lossandmodification

As previouslydiscussedin PartIB, Applegate’smilk-vetchwaslikely moreabundantand

widespreadbeforeintensiveagriculturalandurbandevelopmentoftheKlamathRiver

floodplain,accompaniedby extensivewatercontrol/landreclamationprojects. Changesin

landusehaveresultedin widespreaddepletion,fragmentation,andmodificationof

Applegate’smilk-vetchhabitat,to theextentthat evensmall (an acreor less)parcelsof

truly undisturbedhabitatarevirtually non-existent.Repeatedeffortsto relocatethespecies

in its type locality nearthetown ofKeno, Oregon,haveprovenunsuccessful,revealing

only degradedremnantsof potentialhabitatalongfencerows androadsides.

Not exclusivelyan historicalproblem,habitatlossto developmentcontinuesto threaten

Applegate’smilk-vetch. Thesiteof onelargepatchofplants(partof theEwaunaFlat

population)wasdestroyedduring the lastdecade.Theareanowsupportsan auto

dealershipandgrocerystore. A similar fateawaitsadditionalportionsofthispopulation

occurringon privatelandscurrentlypostedfor saleasindustriallots.

Lossof potentiallysuitable,but currentlyunoccupied,habitatindirectlythreatensthemilk-

vetchby reducingthereservoirofpossiblelocalities for futurepopulationcolonizationand

expansion,aswell asartificial populationestablishment(a recoverystrategydiscussedin

PartII). No otherindirectthreatsbeendocumented,but possiblethreatscould includethe

impactsof agriculturalandurbandevelopmenton localpopulationsofnativeground-

nestingbees,which areimportantmilk-vetchpollinators.

Beyondoutrighthabitatloss,modificationofremaininghabitatalsoposesseriousobstacles

to thesurvivalandrecoveryofthespecies. In additionto theubiquitousproliferationof

introducedweeds(discussedbelow),extensiveconstructionof drainageditchesanddikes

throughouttheLowerKlamathBasinhasalteredthehydrologiccharacterofApplegate’s

milk-vetchhabitat. Drainageditchescarryawayrainwaterthatmayotherwisebe retained

in soils, and,in conjunctionwith dikes,reduce(if noteliminateentirely)thefrequencyand

severityof flooding. Thesechangescould resultin lethally dry conditionsfor Applegate’s

8
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milk-vetch,ormayindirectly impactthespeciesby allowing immigrationofmoredrought-

tolerantplants,includingmanyexoticgrasses.

Althoughthereis no informationon thefrequencyor intensityofnatural firespre-dating

Europeansettlementof theKlamathRiverfloodplain,naturalfires mayhaveplayedan

importantrole in maintainingopenhabitatfor Applegate’smilk-vetch,clearingplant litter

andencroachingwoodyshrubs. Firesmayalsohavepromotedseedgerminationand

controlledseedpredatorpopulations.Researchis neededto determinethepotential

negativeimpactsofmodernfire suppression(or thepotentialpositiveeffectsoffire re-

introduction)on Applegate’smilk-vetch. Anecdotalinformationsuggeststhat recentfires

attheMiller Islandpopulationmayhavepromotedreproductionandrecruitmentin the

species.

Competitionwith exoticweeds

Applegate’smilk-vetchonceoccupiedpatchesof baresoil betweensparsebunchgrasses

andoccasionalshrubs(seePart IC, above). Todaythespecies’habitatis repletewith

aggressive,introducedweeds,an invasionthat couldseverelyaffectApplegate‘5 milk-

vetch. Foremostamongthesemaybe displacementof Applegate’smilk-vetchthrough

competitiveexclusion. Thecompetitiveability of themilk-vetchagainstexoticweedsis

unknown. Althoughestablishedindividualsmaybe largeenoughto persistunderweedy

conditions,competitionmay inhibit seedlingestablishment,which lackthestouttaproots,

microbialaffiliations,andenergyreservesofmatureplants. Giventhepotentiallydire

consequencesof inhibitedpopulationregeneration,further researchon the impactsof

competitionon Applegate’smilk-vetchis urgentlyneeded.

Habitatcolonizationby exoticscould indirectly limit Applegate’smilk-vetchby creating,

throughincreasedinputofplantlitter andnitrogenfixation by introducedlegumes,

conditionsfavorableto secondarysuccessionby shrubsandotherherbaceousspecies

historically heldatbay by theonceharsh,baresoils. Likewise,habitatcolonizationby

weeds,especiallythatch-forminggrasses,couldpromotegreaterdensitiesofvolesand

otherpotentialplant herbivoresand granivores,throughprovisionof increasedcoverand

protectionfrom predators.

9
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Immigrationofexotic speciescouldalsoindirectlyaffect Applegate’smilk-vetchthrough

alterationsto theforagingbehaviorof its pollinators. Althoughsomestudiessuggestthat

pollinationin rarespeciesmaybe facilitatedby othermoreabundantplant speciesin the

samehabitat(Rathcke1983,Geeretal. 1995),thecontraryis equallyplausible—the
presenceofotherplantsmayactuallyresultin competitionfor theservicesofpollinators.

Tall exoticswith numerousshowyflowers,andshowyinflorescences,suchasMelilotus,

maybeparticularly adeptatoutcompetingthecomparativelylow-growingand

inconspicuousApplegate’smilk-vetchfor pollinators. In additionto pollinator

competition,pollinatorsharingbetweentaxacould limit reproductionin Applegate’smilk-

vetchdueto stigmaticcloggingby pollen from otherspecies.Polylecticbeessuchasthose

observedon Applegate’smilk-vetchareconsideredgeneralistpollinators,commonly

utilizing numerous(multi-taxa) floral resources(Heinrich1975, Mottenetal. 1981;Karron

1987). Althoughseedset throughautogamycouldhelpoffsetthe immediacyofpollinator-

relatedthreats,furtherresearchis neededto investigatetheimpactsof self-fertilizationon

plant/progenyfitness.

TheNatureConservancyis conductingmowingandburningexperimentsto help

understandhowmuchtheexotic plantsinfluencethepopulationdynamicsof Applegate’s

milk-vetch. RecoveringApplegate’smilk vetchdependsonunderstandingthepotentially

diverseconsequencesof habitatcolonizationby exotic plants.

Herbivoryandseedpredation

OregonDepartmentof Agriculturepersonnelhaveobservedseveredamageto Applegate’s

milk-vetchplantsdueto herbivoryby caterpillars,identifiedasthelarval stageofPlebejus

melissa,which is alsoapotentialpollinatorofthemilk-vetch(althoughprobablyaminor

one). As manyassevencaterpillarshavebeencollectedfrom asingleApplegate’smilk-

vetchindividual, with plantscommonlysufferingcompletedefoliation. Similar damage,

althoughgenerallylesssevere,hasbeenobservedon nearbysweetcloverandalfalfaplants

(alsolegumes).Both Applegate’smilk-vetchpopulationssufferfrom herbivory,which

may threatentheplantsatthesmallerpopulationat Miller Island(ODA, unpublished).

Whereasoccasionalherbivorymayresult in only short-termsetbacksto individuals,

herbivoryover consecutiveyearsmayweakenorkill plants,contributeto depletionof soil

seedbanks(if suchexist),andimpactpopulationrecruitment.

10
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Applegate’smilk-vetchalsosuffersseedlossdueto pre-dispersalseedpredation. Seed

predationstudiesindicateper-plantseedlossesofnearly30 percent. Thesignificanceof

evenlow levelsofseedpredationis enhancedby thealreadylimited numberofseeds

producedby thespecies. Insectlarvaeresponsiblefor seedlossin thespecieshavenot

beenidentified, butarealmostcertainlyabeetleorweevil. Furtherresearchis neededto

understandtheextent, impacts,andpossiblecontrolofherbivoryandpredation.

Limited seedproduction

Although flowersofApplegate’smilk-vetchhave8-10ovulesthat canmatureinto seeds,

only rarelydo morethanthreedo so (baseduponfour yearsofobservationby theauthors).

Low seedsetsamongirrigated,fertilized, greenhouse-grown,andhand-pollinatedplants

(ODA, unpublished)suggestthatseedset is not aresultofwateror macronutrient

deficiency,butmaybe limited by intrinsic geneticfactors(possiblyinbreedingdepression)

or otherresourceconstraints.As with seedpredationand inflorescenceherbivory, low seed

productionmayadverselyaffect populationdynamicsandgenerationof soil seedbanks.

Thelatterareextremelyimportant,astheyrepresentgeneticreservesthatmayenable

populationsto reboundfrom disturbancesaffectingestablishedplants.

Populationviability

AlthoughthelargestofthethreeextantApplegate’smilk-vetchpopulationssupportsan

estimated11,500individuals,theotherknownpopulationscontainfewerthan500 plants,

which maybe insufficientfor thepopulationto be present100yearsfrom now.

Demographicmonitoringmaybe necessaryto determinetheminimumpopulationsizes

neededfor long-termviability. Likewise,becauselittle asis currentlyknownabouttheage

structureandlevelsof recruitmentin Applegate’smilk-vetchpopulations,studiesof

populationcharacteristicsareneededto assessthe long-termviability ofpopulationsin

termsofage(or, moreaccurately,growthstage)structure. If seedlingsandyoung(non-

reproductive)plantsarepresentin only small numbers,this could indicatelimitations to

reproductionandrecruitment,andtheeventualdeclineofpopulationsasmatureplantsfall

victim to habitatdegradationandpredation.
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F. Current ConservationMeasures

Many conservationmeasureshavealreadybeenundertakenforApplegate’smilk-vetch,

including legislation,inventoriesfor thespecies,research,habitatacquisition,andhabitat

management.

Legalprotection. Applegate’smilk-vetchwaslisted asan endangeredspeciesby the

U.S. FishandWildlife Serviceon June28, 1993,undertheauthorityofthe

EndangeredSpeciesAct of 1973,asamended(58 FR40551, 1993). This designation

requiresall federalagenciesto ensurethat activities theyauthorize,fund,or carryout

arenot likely to jeopardizethecontinuedexistenceof thespecies.TheEndangered

SpeciesAct alsoregulatesinterstateand foreigntradein Applegate’smilk-vetch.

Applegate’smilk-vetchis alsoregulatedunderOregon’sStateEndangeredSpecies

Act, whereit is listedasan endangeredspecies(OAR 603-73-070,1995).

Regulationsunderstatelaw are similarto thoseunderthefederalEndangeredSpecies

Act, requiringall stateagencies(including county,city, andmunicipalsubdivisionsof

thestate)to ensurethatactivitiestheyauthorize,fund,or carryout on state-owned

landsarenot likely to adverselyaffectlisted species.State lawsalsoregulate

commercialtradein Applegate’smilk-vetchwithin Oregon.

IflY~nIQry. Extensive,butnotexhaustiveinventorieshavebeenconductedfor
Applegate’smilk-vetchthroughoutmostportionsof its presumedhistoric range. This

work resultedin thediscoveryofthethreeknownpopulations.Thespecieshad

previouslybeenbelievedto be extinct. Surveyshavebeenconductedby theOregon

NaturalHeritageProgramandOregonDepartmentofAgriculture personnel.

Biological inventorieshavealsobeenconductedby theOregonDepartmentof

Transportationon statehighway right-of-waysbeforeinitiating potentiallydestructive

landactions. Inventories,in additionto discoveringpopulations,haveconfirmedthe

extremerarity ofApplegate’smilk-vetchandimprovedourunderstandingof

remaininghabitatavailability in theLowerKlamathBasin.
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B.~ar~h. Variousresearchprojectshavebeen,andarecurrentlybeingconductedto
increaseourknowledgeaboutApplegate’smilk-vetch. Areasofresearchinclude:

habitatanalysis(TNC andODA), populationmonitoring(TNC), reproductiveand

pollinationbiology (ODA andTNC), propagation(TNC andODA) and

transplantation(ODA), seedpredation(ODA), mycorrhizalandothermicrobial

studies(ODA), andexperimentalhabitatmanagementtreatments(TNC).

Haki~iil~iIi~n. A significantportion(nearlysevenacres)of thelargestextant
Applegate’smilk-vetchpopulation(EwaunaFlat)nearEwaunaLakein KlamathFalls

wasrecentlypurchasedby TNC, providingurgentlyneededsecurityagainsthabitat

lossto development. However,lessthanhalfofthenearlyseven-acretract appears

to supportor to havesupportedthepopulation.

M~nag~m~nI. TheApplegate’smilk-vetchpopulationat Miller Islandis managedby

theOregonDepartmentofFishandWildlife, andis affordedprotectionfrom grazing,

vehiculartraffic, development,andotherpotentiallydestructiveactivities. The

NatureConservancyhasfencedits portionoftheEwaunaFlatpopulation,andis

experimentingwith prescribedburning,herbicideapplication,andmowingin

managementofApplegate’smilk-vetchhabitat.
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PART II. RECOVERY

A. Objective

Theultimateobjectiveof thefollowing recoveryactionsis to increasethestability of

Applegate’smilk-vetchto thepointwhereit is no longerin dangerof extinction,thereby

meritingconsiderationfor downlistingfrom endangeredto threatenedstatuson theFederal

list ofendangeredandthreatenedplants.

Criteria for downlistingto threatened:Applegate’smilk-vetchwill be consideredfor

downlistingto threatenedstatuswhenatleasttwo naturaland/orintroducedself-sustaining

populationsarepreservedin eachofthethreerecoveryareas,for a total ofsix ormore

populationsin habitatpermanentlysecuredandmanagedfor thebenefitofthespecies.The

minimumoftwo populationsperrecoveryareais neededto reducethechancethatasingle

catastrophiceventcoulddestroythat recoveryarea’sentiregeneticpool. A minimumof

4,500reproductiveplantsis neededfor a recoveryareato meetthedownlistingthreshold.

The threerecoveryareasareEwaunaFlat, Miller Island,andWordon. If an extant

populationis foundin theKenoarea,thispopulationshouldbe preservedasa fourth

recoveryareaandtherecoveryplanrevisedaccordingly.

Althoughstochasticevents,suchasfloods, droughts,andfires mayhavethemost

significantshorttermeffectson small plant populations,it is believedthat genetic

variability maybe crucial for adaptionto longer-termchangessuchasclimate,notto

mention. Thereforeuntil demographicstudiesshowotherwise,self-sustainingpopulations

will be definedascontainingaminimumof 1,500reproductiveplants,plussufficient

individualsin youngerageclassesto suggestpopulationstability or growth.
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B. StepdownOutline ofRecoveryActions and Tasks

1. Conservenaturaland
introducedpopulations—

2. Long-term,
off-siteseedstorage

• 1.1 Surveyfor undiscoveredpopulations

[1 .11 Reviewaerialphotos
.12 Prioritizesearchareas
.13 Acquire landownerpermission
.14 Conductinventories

1.2Survey for sitesto establishpopulations

1.3 Selectpopulationpreservationandestablishmentsites

1.4Secureextantpopulationsandestablishmentsites[1.41 Acquirehabitat
1.42Delineateboundaries

1.5Establishintroducedpopulations[1.51 Collectseeds
1.52Propagation
1.53 PrepareSites
1.54Populationestablishment(outplanting)

1.6Habitatmanagement

[1 .61 Determinemanagementneeds
.62 Developwritten managementplans

1.63 Implementmanagementactions

1.7Evaluatepopulationstatus
.71 Populationcensus[I .72Demographicmonitoring
.73 Assesspopulationaugmentationneeds

- 1.8 Augmentpopulations(if necessary)

2 1 Collect seeds

[2.2 Storeandtestseedsfor viability

- 3.1 Definepopulationself-sustainability

.3.2 Perfectpopulationestablishmentandaugmentationtechniques
3. Conductfurtherresearch—

-3.3 Assessefficacyof habitatmanagementstrategies

-3.4 Determineedaphicandhydrologicrequirements

4. Developandimplementanoutreachprogram.

15



Astragalusapplegateirecoveryplan

C. Narrative Outline ofRecoveryActions

1.Conservenatural and introduced Applegate’smilk-vetch populations.

Theheartofrecoveryefforts forApplegate’smilk-vetchwill be to: 1) increasethe

species’representationfrom thecurrentthreeareasto atleastsix areaswith a

minimum oftwo populationsoccurringat eachoftherecoveryareas;and2) develop

managementstrategiesthatprovidefor long-termstability. Towardtheseends,the

following actionsareneeded:

1.1 Inventoryfor undiscoveredpopulations

Applegate’smilk-vetchwaslongpresumedextirpateduntil its recent

rediscoveryduringfield inventoriesfor thespecies.Althoughextensive

surveysfor Applegate’smilk-vetchhavebeencarriedoutby theOregon

NaturalHeritageProgramandpersonnelfrom theOregonDepartmentof

Agriculture,systematicandexhaustivesearchesarestill neededofall potential

habitatwithin thespecies’presumedhistoric range,includingprivatelands.

SuchinventoriesmayrevealadditionalApplegate’smilk-vetchpopulations

which would be invaluableto recovery.Undiscoveredpopulations,if they

exist,mayharboruniquegenotypesfor usein establishingnewpopulations,

andfor populationaugmentationprojects.Theywould alsoprovideadditional

opportunitiesfor seedharvestingandpreservationofnaturalpopulations. For

thesereasons,extensivesearchesfor Applegate’smilk-vetchshouldbe

conductedwithin theKenoarea. Theseopportunitiesnowexist for the

recentlydiscoveredWordonpopulation(N. Testa,pers.comm., 1997).

Thefollowing inventoryproceduresarerecommended:

1.11 Reviewaerial photos

Aerial photosoftheLowerKiamathBasinshouldbereviewedasa

meansof identifyingpotentialhabitatforthespecies.Althoughaerial

photoresolutionmaynot revealspecifichabitatattributesusefulin
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predictingApplegate’smilk-vetchpresence,photosdo providequick

andunrestricted(i.e.,no trespasslimitations)informationon landuse.

For thepurposesof photointerpretation,potentialApplegate’smilk-

vetchhabitatwill include any undevelopedareasofvalleybottomland.

Althoughlarge,contiguousareasoflandmayholdthegreatestpromise

ofsupportingundiscoveredApplegate’smilk-vetchpopulations,small

andfragmentedpatchesoflandshouldnotbediscountedaspotential

sites,astheymayharborremnantsof oncelargerApplegate’smilk-vetch

occurrences.Useof aerialphotosmaybe coordinatedwith soil maps,

whichmayalso provideusefulinformationaboutthedistributionof

alkalinesoils andpotentialhabitat.

1.12 Prioritizesearchareas

As potentialApplegate’smilk-vetchhabitatis identified,searchareas

shouldbeprioritized,with emphasisassignedto landswithin urbanand

residentialgrowthboundaries,andanyotherpotentialhabitatbelieved

threatenedby imminentdisturbance.This strategymaypreemptpossible

populationlossduringtheinventoryperiod.

1.13 Acquire landownerpermissionfor groundsearches

Becausethevastmajority ofpropertyin theLowerKiamathBasinis

privatelyowned,obtaininglandownerpermissionwill benecessary

beforesearchescanbemadeonprivatelands. Many landsmaybelong

to absenteelandowners,necessitatingresearchofcity andcountyrecords

to determineownership.Public landmanagementagenciesshouldalso

benotified,or theirpermissionobtained,prior to inventoriesconducted

on their lands,andshouldbeinformedofinventoryresults.

1.14 Conduct inventories

Inventoriesfor Applegate’smilk-vetchshouldtakeplacein Juneand

July, whenthespeciesis in full flower andmostconspicuous.Non-

flowering plantsareextremelydifficult to detect,especially in areas
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overgrownby grassandweeds.Inventoriesshouldbeconductedby

personnelqualified in the identificationofApplegate’smilk-vetchand

its distinctionfrom closelyrelatedspecies.

1.2 Surveyfor sitesto establishpopulations

Surveysfor potentialApplegate’smilk-vetchpopulationestablishmentsites

shouldbecoordinatedwith surveysforundiscoveredpopulations.

“Establishment”refersto eitherthecreationof newpopulations,orthere-

introductionofthe speciesto a siteknownto haveoncesupporteda

population.Records,suchasannotatedmaps,labeledphotocopiesofaerial

photos,anddetailedsitedescriptions,shouldbekeptofall visited sites

containinglikely suitablehabitatandadequateacreageforpopulation

establishment.

1.3 Selectpopulationpreservationandestablishmentsites

Onceall potentialhabitathasbeeninventoriedfor Applegate’smilk-vetch,

andafterpossiblepopulationestablishmentsiteshavebeenidentified,

selectionofsitesfor populationpreservationandestablishmentshouldtake

place. Becauselisting decisionsaremadeby the U.S. FishandWildlife

Service,theServiceis responsibleto decidewhichestablishmentsiteswill

satisfyrecoveryobjectives.

As mentionedin theobjectives,at leastsix Applegate’smilk-vetchrecovery

areaswill berequiredbeforedownlistingto threatenedstatuswill be

considered.Emphasisshouldbegivento preservingextantpopulations,as

theyarevital asseedsourcesfor theestablishmentof newpopulations.

Naturalpopulationsarealsoinherentlymorestablethanartificially created

populations.

Selectionofpopulationestablishmentareas(from thepreviouslydeveloped

pool ofpotentialsites)shouldbebaseduponfactorsincluding,but not

necessarilylimited to:
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Hnkilal..qijulhly: Assessthe site’s soils for similarity to siteswith extant
Applegate’smilkvetchpopulations,andfor its ability to supportnative

plantspeciesofthosesites. Determinethedegreeofsitepreparationand

rehabilitationrequiredto establishandmaintainpopulations.

Habitatavailability: Determinewhetherthesitehasadequateacreageof

contiguoushabitatto providefor populationexpansion,natural

recruitment,possibledemographicaugmentation,andprovisionofa

surroundingbuffer to protectpopulationsfrom outsidelanduses.

Landownerinterest: Determinethe site’s availability for purchase,and

whethertheownersarewilling to developpermanentConservation

Agreements(discussedbelow)orequivalentconservationarrangements.

Surroundinglanduses: Determineif surroundinglandusesare

compatiblewith populationestablishment,preservation,andhabitat

management(suchasprescribedburning). Determineif agriculturalor

otheractivitieswould interferewith establishingnewpopulations

throughcurtailmentormodificationoflocal herbicideapplication

practices. Determineif public accessandsitevandalismcouldbea

problem.

Geographicdiversity: Applegate’smilk-vetchpopulationestablishment

sitesshouldbe spreadout to the greatestpracticalextent(without

compromisinghabitatquality), therebymaximizinggeographicdiversity

andminimizingthreatsto populationsresultingfrom randommortality

events.

Onepointto considerin theselectionofpopulationestablishmentsites,and

recognitionof populationsfor recoveryanddownlistingpurposes,is habitat

availability. Limited availability of suitableApplegate’smilk-vetchhabitat

maydictatecondensedplacementof establishedpopulations. Therefore,
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althoughutmostefforts shouldbemadeto widely dispersepopulation

establishmentsitesthroughoutthespecies’range,it maybenecessaryto

recognizeclosely-spacedpopulationsasindividual entities(whentheymight

otherwisebe consideredsub-populationsormerelyseparatepatchesofplants

in thesamepopulation).A hypotheticalexampleofthis situationwould be

thecreationofasecondApplegate’smilk-vetchpopulationatMiller Island,

whichcontainsamplehabitatin aratherlimited area.

1.4 Secureextantpopulationsand establishmentsites

1.41 Acquire habitat

SelectedApplegate’smilk-vetchpopulationpreservationand

establishmentsitesmustbepermanentlysecuredthroughpurchase,

developmentof legally bindingConservationAgreementsbetween

landownersandtheU.S. FishandWildlife Service,or similar

arrangementswith otherpublic orprivateconservationorganizations.

1.42 Delineateboundaries
Siteboundariesshouldbevisibly marked(preferablyfenced)to provide

preciseandidentifiablelimits for thepurposesofpopulationmonitoring

andhabitatmanagement,andhelpto preventunintentionalpopulation

disturbanceresultingfrommanagementactivitiesonadjacentlands.

1.5 Establish introduced populations

Thefollowing populationestablishmentprocedureshavebeendeveloped

baseduponpropagationandtransplantationresearchconductedby theOregon

DepartmentofAgriculture. Thesemethodsshouldbe consideredstrictly

preliminary,astheydo not includeforthcomingresultsfrom ongoingresearch

involving additionaltransplantationtechniquesandon-sitepropagationtrials.

Final resultsfrom thesestudieswill be requiredbeforeconclusionsand

recommendationscanbe maderegardingoptimalpopulationestablishment

methods.
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1.51 Collectseeds
Populationestablishment,by any method,will requireasignificantseed

reserve.An effectivemethodofmassseedcollectioninvolvesthe

placementof breathablenylonmeshbagsover inflorescencesbeforefruit

dehiscence.Thesebagsallow efficientcollectionof all seedsproduced,

anddo notharmplants. Bagsmaybeaffixedbeforeflowersare

produced,asplantsproduceseedsin theabsenceofinsectpollinators.

This strategycanalsoprotectinflorescensesfrom herbivoryby

caterpillarswhenefforts aremadeto removeall larvaebeforebag

placement(ODA,unpublished).Datato dateindicateno advantageto

outcrossedversusinbredprogeny;however,morestudyoftherelative

performanceof plantsbasedonparentagemaybe useful.

1.52 Propagation

Applegate’smilk-vetchseedsgerminatereadilyafterscarificationofthe

seedcoatandplacementin moistsoil. Theauthorshaveexperienced

somedifficulty in growingplantsin thegreenhousedueto root rot

(Fusariumoxysporum)and somedamping-offinfection. However,

inoculationofpotting mediumwith nativesoil containingmycorrhizal

fungi hasprovennotonly to stimulateplant growth,butalso improve

plantresistanceto root rot. Experimentsarecurrentlyunderwayto

furtherexploretheuseofnaturallyoccurringandcommerciallyavailable

mycorrhizalandbacterialinoculantsin thepropagationofthe species

(ODA, unpublished).Following seedgermination,Applegate’smilk-

vetchdevelopsrapidly,andcanreachmature,reproductivesizein six

monthswhenamply fertilized,watered,andsuppliedwith enhanced(at

least12-hour)photoperiods.

1.53 Preparesites

Dependingupontheextentofvegetativegroundcover,establishment

sitesmayrequireburning,scarification,manualweedandshrub

removal,or treatmentwith contact(soil-inactive)herbicide,to providea
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non-competitiveenvironmentconduciveto establishingtransplantsor

seedlings.

1.54 Population establishment(outplanting)
Preliminaryfield transplanttrials conductedby theOregonDepartment

ofAgriculturehaveresultedin limited transplantsuccess.Additional

transplantationmethodsinvolving plantsofdifferentagesandplanting

schedules(fall versusspring)arecurrentlybeinginvestigated,asis on-

sitepropagationutilizing differentseedburial treatments.Resultsfrom

thesestudiesmayprovidebetter populationestablishmenttechniques.

1.6 Habitatmanagement

Simpleprotectionofplantsfrom humandisturbancewill likely beinadequate

to indefinitely maintainApplegate’smilk-vetchin its alteredanddynamic

environment.In additionto protection,humaninterventionin theform of

active,comprehensivehabitatmanagementwill be neededto encourage

naturalpopulationrecruitmentandachievethepopulationsizeandage

structurecriteriadiscussedin this plan.

1.61 Determinemanagementneeds

Habitatmanagementneedswill likely differ subtlybetweenpopulations,

dependinguponhabitatconditions,especiallyweedproliferation,at each

site. To helpensurethedevelopmentofefficient andeffectivehabitat

managementplans, it will benecessaryto preciselyidentify which

managementactionsaremosturgentlyneededfor eachpopulation.

Thesemayinclude,but arenot limited to: prescribedburning,selective

herbicideapplication,groundscarification,mowing,manualshruband

weedcontrol,fencing,hydrologicmodifications,andpesticide

applicationto control insectherbivoryandseedpredation.
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1.62 Developwritten managementplans

Oncemanagementneedshavebeenidentifiedfor eachpopulation,they

shouldbe incorporatedinto writtenpopulationmanagementplans.

Managementplansshoulddetailthenature,methods,intensity,

frequencyandtiming ofmanagementactionsto beimplemented.

Specificattentionshouldbegivento tailoringmanagementstrategiesto

minimize potentiallyadverseimpactsto populations,suchasscheduling

activitiesduringthespecies’dormantperiodin late summerandearly

fall (TNCdid notnoticeacompletedormantperiodin 1996),and

washingvehicletiresandequipment(if any)to minimize introductionof

weeds.

1.63 Implement managementactions

Managementactionsshouldbe carriedout accordingto thewritten

populationmanagementplans.

1.7 Evaluate population status

Thefollowing generalmethodsarerecommendedfor evaluatingpopulation

statusanddeterminingif, orwhen,populationshaveachievedthe sizeand

structurecriteriadiscussedin thisrecoveryplan:

1.71 Population census
Applegate’smilk-vetchpopulationsshouldundergocompleteannual

censusingto determinenumberofindividuals,identify trendsand

fluctuationsin populationsizeandgeographicmovement,assess

possiblepopulationaugmentationneeds,andidentify whenpopulations

achieve(or fall below)therecoveryplansizecriterionof 1,500

individuals. Habitatmanagementactionsshouldbeevaluatedto assess

populationresponseto management,anddeterminewhich strategiesare

mosteffectivein benefittingthespecies.An exampleof this scenario

wouldbeto pairunmanagedplotswith plots subjectedto various

managementtreatments,followedby multi-yeartrackingand
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comparisonsofplantvigor andlevelsof populationrecruitment.This

approachmayalsobeusedto comparepopulationresponseto different

intensitiesandfrequenciesofmanagementtreatments.Censusingshould

beconductedconsistentlyfrom yearto year,andincludemappingof

populationboundaries.

1.72 Demographicmonitoring

Randomlychosensubsetsofpopulationsshouldbemonitoredannually

to provideneededinformationon populationagestructureanddynamics.

in orderto projectlong-termpopulationtrendsusinganestablished

modelingprogram. This monitoringshouldbeincorporatedinto

demographicresearchontheefficacyofdifferentmanagementstrategies

(seeRecoveryAction 3.3). As with populationcensusing,monitoring

methodsmustbe consistentfrom yearto year. Stage-basedmonitoring

will involve annualtrackingof thefatesof individualswithin sampling

plots, includingdatacollectiononseedlingrecruitment,plantage/size,

andplantmortality anddormancy.Investigationsofseedbanksizeand

dynamicsarealsorecommended,andcouldbe incorporatedinto the

demographicmodel.

1.73 Assesspopulation augmentationneeds
Analysisofthecensusanddemographicdatadiscussedabovewill not

only indicateif andwhenpopulationshaveattainedsizeandstructure

recoverygoals,butwill alsoidentify theneedfor population

augmentationthroughintroductionofoutsideindividualsor propagules.

Populationsmayrequireaugmentation,in additionto habitat

management,if theyremainsmallerthantherecoveryplansizecriterion

and/ordeclineorfail to expand.

1.8 Augment populations (if necessary)

Populationaugmentationwill usetheprocedurespreviouslydiscussedfor

populationestablishment(RecoveryAction 1.5). To maintainanygenetic
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variationbetweenpopulations,augmentationatanyonesiteshould only

utilize plantsandpropagulesfrom asingleparentpopulation. Outside

genotypesfrom otherrecoveryareasshouldonly beconsideredasalast resort

wheretheparentpopulationis small,resultingin athreatof inbreeding

depressionwhich couldcauseeminentextirpation.

2. Long-term,off-site seedstorage

Banking (long-termcryogenicstorage)ofApplegate’s milk-vetchseedswill provide

anadditionallevel ofsecurityto therecoveryandsurvivalofthe species,by

creatinga demographicandgeneticreserveof plantpropagules.Off-siteseed

storagemaybeparticularlyvital in instanceswhennaturalsoil seedbanksare

depleteddueto poorseedproductionandpre- andpost-dispersalseedmortality, or

destroyedby naturaloranthropogeniccatastrophe.Storedseedsmaybeusefulin

establishingandaugmentingApplegate’smilk-vetchpopulations,mitigationof

futurepopulationlosses,andpotentialsourcesof geneticvariability in theevent

populationssufferfrom inbreedingdepressionand/orallelefixation throughdrift.

2.1 Collectseeds

Seedcollectionwill usethemethodsdiscussedin task 1.5,usingbreathable

nylon meshbagsto captureseedsasthepodsopen. Seedswill be collected

from manyindividualsin eachpopulationto captureintra-population

genotypicvariability.

2.2 Storeandtestseeds

Seedsshouldbe depositedatarecognizedseedbankingfacility suchasthe

Berry BotanicGardenSeedBank for RareandEndangeredPlantsofthe

PacificNorthwest,in Portland,Oregon.Seedstoragein additionalfacilities

will enhancethesecurityof seedcollectionsin theeventonefacility

experiencesfailure. Oncestored,seedsshouldberegularlytestedfor viability,

asameansofassessingseedcollectionre-stockingneeds.
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3. Conduct further research
Thefollowing areasofresearchmustbeaddressedto increaseourknowledgeabout

thenatureandextentofApplegate’smilk-vetchthreats,andimprovethespecies’

prospectsofrecovery.

3.1 Definepopulationself-sustainabiity

Additional researchis neededto definewhatconstitutesself-sustainable

populations,both in termsofpopulationsizeandpopulationagestructure.

Suchinformationis vital in determiningthelong-termviability ofextant

Applegate’smilk-vetchpopulations,assessingthebiological validity of

populationsizerecoverycriteriadiscussedin thisplan,andidentifying if and

whenpopulationshaveachievedtheself-sustainabilitycriteriadiscussed

herein.

3.2 Perfect population establishment and augmentation techniques

Althougheffectiveseedcollectionandoff-siteplantpropagationtechniques

havebeendevelopedfor Applegate’smilk-vetch,limited transplantation

effortshavesofar yieldedlittle success.Work is underwayto investigatethe

efficacyofexperimental,on-siteseedingandadditionaltransplanttechniques.

Becausepopulationaugmentationandestablishmentarecentralto recovery

effortsfor Applegate’smilk-vetch,thetechniquesmustbecomeeffectiveand

reliable.Theroleofsoil organismsin theecologyofApplegate’smilk-vetchis

ofvital interestaswell, andrequiresparticularresearchattention.

3.3 Assessefficacy of habitat managementstrategies

Sitemanagementwill play acrucial role in themaintenanceof extantand

establishedApplegate’smilk-vetchpopulations.Habitatmanipulationsmust

beaccompaniedby demographicmonitoringdesignedto assesspopulation

responsesto varioustypes,intensities,andfrequenciesofmanagement.This

workwill help identify which strategiesaremostuseful in benefittingthe

species.Managementstrategiesto beexaminedmayinclude,butarenot

limited to: prescribedburning,mowing,applicationofherbicides,manual
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shrubandweedremoval,applicationof systemicinsecticidesto reduce

herbivoryandseedpredation,andhydrologicrehabilitation.

3.4 Edaphic and hydrologic requirements

Furtherresearchis neededto identify theextentof edaphicandhydrologic

conditionstoleratedby Applegate’smilk-vetch. Determineto whatdegreeof

tolerancethespecieshasto alkalinity andmoisture,andif andto whatextent

thesefactorsdictatewherethespeciescangrow, wherepopulationscanbe

established,andwhat associatespecieswill co-occurwith Applegate’smilk-

vetch. Determineif hydrologicrestoration(i.e. theundoingof previous

modificationssuchasditchesanddikes)is neededto maintainoptimalhabitat

for thespecies.This informationwill helpbetterdefinesearchareasto find or

establishnewpopulationsfor thespecies.

4. Developandimplementanoutreachprogram.

While this recoveryplanemphasizescooperationwith individual landowners,

increasingpublic awarenessofApplegate’smilkvetchwill facilitate effortsto

preservethisplantandrestoreits habitat. Prepareinformationalbrochures,audio-

visual,andsign programson habitatrestorationandrecovery.Disseminatethe

brochuresto affectedlandownersandothercommunityfacilities. Providethe

audio-visualmaterialsto public facilities suchasNationalWildlife Refugeinter-

pretiveprogramsandschoolprograms.
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PART III IMPLEMENTATION SCHEDULE

Thefollowing ImplementationScheduleis aguidefor meetingtheobjectivesdiscussedin

PartII of thisplan. This scheduleindicatestaskpriorities,tasknumbers,brieftask

descriptions,durationoftasks,theresponsibleagencies,andlastly,estimatedcosts.

Theseactions,whenaccomplished,shouldbring abouttherecoveryofthespeciesand

protectits habitat. Prioritiesin columnoneofthe following implementationscheduleare

assignedas follows:

Priority 1: An actionthatmustbe takento preventextinctionor to preventthe

speciesfrom declining irreversiblyin theforeseeablefuture.

Priority 2: An actionthatmustbetakento preventasignificantdeclinein the

species’population/habitatqualityorsomeothersignificantnegative

impactshortofextinction.

Priority 3: All otheractionsnecessaryto meettherecoveryobjective.

Keyto Acronymsandotherwordsor phrasesusedin ImplementationSchedule

BBG

Continual —

FWS

ODA

ODFW

On-going

— Berry BotanicGarden

Taskswhich, oncebegun,will continuefor thedurationofthe

recoveryperiod.

— US FishandWildlife Service,KlamathFalls Office

— OregonDepartmentofAgriculture

— OregonDepartmentofFishandWildlife

— Taskscurrentlybeingimplementedandexpectedto occurfor the

durationoftherecoveryperiod.

Projectedcostoftaskfrom startto completion.TaskTotal Cost

TBD—

TNC

To bedetermined

— TheNatureConservancy
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RecoveryPlan Implementation Schedulefor Applegate’sMilk-Vetch

Priority

1

Task

Lii

TuskDescription

Reviewaerialphotos

TaskDuration

(years)

1

Agencies

FWS

ODA

TNC

CostEstimates,in thousandsof dollars

Comments

Task

Total

0.5

0.5

1.0

‘~

1998
—

0.5

0.5

1.0

11999 ‘~

2000——

22001 22002——

1 1.12 Prioritizesearchareas 1 FWS

ODA

TNC

0.5

0.5

1.0

0.5

0.5

1.0

1

1

1.13

1.14

Acquire landownerpermission 4

4

FWS

ODA

TNC

EWS

ODA

TNC

14.0

14.0

14.0

14.0

14.0

14.0

7.0

7.0

7.0

7.0

7.0

7.0

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

Conductinventories

1 1.2 Inventoryforintroduced

populationestablishmentsites

4 FWS

ODA

TNC

14.0

14.0

14.0

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5
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Priority

—
1

Task

—
1.3

TaskDescription

Task
Duration

(years) Agencies

CostEstimates,in thousandsof dollars

Comments

FY FY

2000

FY

2002—

Task

Total——
1,5
1.5

1.5

1.5

FY

1998 11999————— —

FY

2001~,

Selectpopulationpreservation

andestablishmentsites

1 FWS

ODA

TNC

ODFW

To beimplementedin

FY2003

1 1.41 Acquirehabitat TBD FWS

TNC

TBD

TBD

1 1.42 Delineateboundaries 1 FWS

ODA

TNC

0.5

0.5

7,5

To beimplementedin

FY2005

1 1.51 Collectseeds Continual FWS

ODA

TNC

15

21.0

21.0

To beginimplementation

in FY2004

1 1.52 Propagation Continual FWS

ODA

TNC

3.0

72.0

72.0

To beginimplementation

in FY200S

1 1.53 Preparesites Continual FWS

ODA

TNC

3.0

72.0

72.0

To beginimplementation

in FY200S
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Priority Task

TaskDescription

Task
Duration
(years) Agencies

CostEstimates,in thousandsof dollars

Comments

FY
1999

Task
Total

FY
1998

——

FY
2000

—

FY
2001

—

FY
2002

—11 54 (outplanting)Populationestablishment Continual ODAFWS 7203.0 irFY2005To beginimplementation~I needs

1.62 Developwritten management 2 FWS

TNC
ODFW

12.0

2.0
2.0

1.63 Implementmanagement

actions

on-going FWS

ODA

TNC

ODFW

TBD

TBD

TBD

TBD

Managementactions

currently underwayby

TNC at EwaunaFlatand

ODA at Miller Island.

11.71 Populationcensus on-going FWS

ODA

TNC

ODFW

45.5

6.5

19.5

19.5

0.5

0.5

1.5

1.5

0.5

0.5

1.5

1.5

0.5

0.5

1,5

1.5

0.5

0.5

1.5

1.5

0.5

0.5

1.5

1.5

Taskcostfor FWS

expectedto increaseto

$7Kfor6yearsbeginning

inFY2005basedon

contractadministration
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Priority Task

—

1.72

TaskDescription
DurationTask
(years) Agencies

in thousandsof dollars
Comments

FY
2002

Task
Total
—

66.0

66.0
66.0

FY
1998

—

6.0

6.0
6.0

FY
1999

a

6.0

6.0
6.0

FY
2000

—

6.0

6.0
6.0

FY
2001
——

6.0 6.0

6.0 6.0
6.0 6.0

1 Demographicmonitonng 10 FWS

ODA

TNC

1 1.73 Assessaugmentationneeds on-going FWS

ODA

TNC

ODEW

56.0

4.0

4.0

4.0

To beginimplementation

in FY2003

1 1.8 Augmentpopulations(if

necessary)

Continual FWS

ODA

TNC

ODFW

TBD

TBD

TBD

TBD

2 2.1 Collectseeds on-going FWS

ODA

TNC

see

task

1.51

Costfiguresin task 1.51

2 2.2 Storeandtestseeds on-going FWS

ODA

BBG

6.5

6.5

40.5

0.5

0.5

1.5

0.5

0.5

1.5

0.5

0.5

1.5

0.5

0.5

1.5

0.5

0.5

1.5

BBG costsexpectedto

increaseto 3.0 in FY2003

andto6.OinFY2008due

to increasingseed
inventory.
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Priority

3

Task

3.1

Task Description

Task
Duration

(years)

1

Agencies

FWS

ODA

TNC
BBG

Cost Estimates,in thousandsof dollars

Comments

FY FY

1999j

FY

——

Task

[Total [1998——

i .0

1.0

1.0
1.0

FY

2000— I—

FY

200112002——

Define population self-

sustainability

To be implemented in

FY2009

3 3.2 Perfectpopulation

establishmentand

augmentationtechniques

5 FWS

ODA

50.0

50.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

3 3.3 Assessefficacyof habitat

managementstrategies

on-going FWS

ODA

TNC

13.0

13.0

78.0

1.0

1.0

6.0

1.0

1.0

6.0

1.0

1.0

6.0

1.0

1.0

1.0

1.0

3 3.4 Evaluateedaphicand

hydrologicrequirements

3 FWS

ODA

30.0

30.0

10.0

10.0

10.0

10.0

10.0

10.0

3 4 Developandimplementan

outreachprogram.

7 FWS 8.0 1.0 2.0 1.0 1.0 1.0

35



Astragalusapplegateirecoveryplan

APPENDIX 1: Summary ofPublic Comment on the Draft RecoveryPlan for Applegate’sMilk-

Vetch(Astragalusapplegatei).

On September25, 1997,theServicereleasedtheDraft RecoveryPlanfor Applegate’sMilk-

Vetch(Astragalusapplegatei)for a 60-saycommentperiodthatendedNovember24, 1997,for

Federalagencies,Stateandlocal governments,andmembersofthepublic (62FederalRegister

50396).

Two letterswerereceived,onefrom anexperton thegenusAstragaluswho,overall, was“very

impressedby thequality andcomprehensivenessoftherecoveryplan”andtheotherfrom a

memberofthepublic. Severalissuesraisedby thememberofthepublicaremattersofopinion,

whicharenotrelevantto therecoveryofthemilk-vetch.

Summary ofComments and ServiceResponses

Comment:Therecoveryplan is basedonnon-existentscientificdata.

Response:Thelisting processidentifiedthreatsto Applegate’smilk-vetchthatwarrantedits

listing asanendangeredspecies.It wouldbedesirable,asexplainedin therecovery

plan,to knowmoreabouttheplant’s life history andecology. But adequate

informationis availableto reducethosethreats.

Comment:Thegoal (at leastasstatedin theFederalRegistersummaryoftheplan)of

maintainingthegeneticvariability ofthethreepopulationsis not directlyaddressed.

In additionto addressingtheabovegoal,a surveyof geneticvariationcouldtestthe

hypothesisthatno geneticdifferentiationoccursamongthethreeknownpopulations.

If significantgeneticdifferentiationdoesexist,thenthe strategyfor establishingnew

populationswill needto be modified.
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Theclosegeographicproximity ofthethreepopulationsmight suggestgenetic

differentiationis unlikely. However,geneflow amongAstragaluspopulationscanbe

quite limited (Liston 1992,SystematicBotany17: 367-379).Furthermore,significant

geneticdifferentiationwithin Astragaluscremnophylaxvar. cremnophylaxhas

recentlybeendocumented(Travis,Maschinski,andKeim 1996,MolecularEcology

5: 735-745). Thisspecies,the sentrymilk-vetch,is restrictedto GrandCanyon

NationalPark. DNA fingerprintingof96 individualsrevealedlargegeneticdistances

amongthreepopulationsseparatedby 14-17kilometers. Evenmorestriking,

subpopulationsseparatedby only 1-2 kilometersalsoexhibitedsomegenetic

differences.Theseresultsallowedtheauthorsto proposespecificrecommendations

for breedingprogramsto increasediversity andpreserveuniquegeneticinformation

in reintroducedpopulations.

Response:Suchgeneticinformation,althoughinteresting,wouldbesomewhatperipheralto the

immediaterecoveryofthespecies.Fundswouldbetterbe allocatedto theother,more

urgent,recoverytasksidentifiedin therecoveryplan. It is possiblethat afuture

revisionofthisplanwill placeahigherpriority on obtaininggeneticdata.

While theproposedmolecularworkcouldbeuseful,thereareattributespeculiarto

thecaseofA. applegateithat rendersuchwork unnecessary.First, asall threeknown

extantlocalitiesof thespeciesarenearoneanother,with no identifiablebarriersto

geneticexchangeoutsideofrecentanthropogenichabitatfragmentation,is unlikely

that geneticdifferentiationhashadanopportunityto developbetweenwhatwaslikely

asinglecontinuouspopulationprior to Europeansettlement.Further,evenif the

extantoccurrencesdo exhibit geneticvariability, therecoveryplanalreadytakessteps

to maintain,andcapitalizeupon,thesedifferences.For instance,theplancallsfor

collectingseedsfrom asmanyindividualswithinpopulationsaspossible,to

maximizecaptureofany within-populationgeneticdiversity. Theplanstipulatesthat

anypopulationaugmentationprojectsutilize only seeds/transplantsoriginatingfrom

eachrespectiveoccurrence(to maintainpotentialgeneticuniqueness),unlesslow

geneticdiversityis suspectedofcontributingto populationdecline. In theeventthat

low geneticdiversity is believedto be aproblem,theplancallsfor introducing
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seeds/transplantsfrom outsidepopulation(s),just in casetheydo harborunique

alleles.

By presuminggeneticdifferentiationamongextantsites,theplanprecludestheneed

for expensivemolecularanalysis.Perhapsin thefuture,if additionalpopulationsare

discoveredoverawider geographicorecologicalrange,it will proveusefulto

conductgeneticsurveys. Accordingly,therecoveryplanhasnotbeenmodifiedto

accommodatethesecomments,but futuremodificationsarenotprecluded.
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APPENDIX 2: Mailing list for draft recoveryplan. Reponseis markedwith anasterisk(*).

SenatorGordonSmith

121 SW Salmon,Suite 1250

Portland,OR 97204

SenatorRonWyden

310 W6th,#118

Medford, OR97501

RepresentativeElizabethFurse

1st Street& IndependenceAye, SE

Washington,DC 20515

RepresentativePeterDeFazio

IndependenceAve & S. CapitolSt, SW

Washington,DC 20515

RepresentativeDarleneHooley

Independence& NewJerseyAye, SE

Washington,DC 20515

GovernorJohnKitzhaber

254 StateCapitol

Salem,OR 97310

KlamathCountyCommissioners

409PineStreet

KiamathFalls,OR 97601

MayorToddKellstrom

500KiamathAvenue

KlamathFalls,OR 97601

Allen RobertWillis

Army CorpsofEngineers

333 SW 1stAve

Portland,OR 97208

JoelShaich

EnvironmentalProtectionAgency

811 SW 6thAye, 3rdFloor

Portland,OR 97204

NaturalResourcesConservationService

635 Capitol St,NE

Salem,OR97310

FederalHighwaysAdministration

400 7th Street,SW

Washington,DC 20590

Larry Scofield

BureauofLandManagement

1717FabryRd, SE

Salem,OR 97306

CherylA. McCaffrey

BureauofLandManagement

P0 Box 2965

Portland,OR97208
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JohnWilloughby

BureauofLandManagement

2135ButanoDrive

Sacramento,CA 95825

KenBerg

BureauofLandManagement

1849C Street,NW

Washington,DC 20240

PeggyOlwell

NationalParkService

P0Box 37127

Washington,DC 20013

OregonDepartmentofFish& Wildlife

P0Box 59

Portland,OR 97207

Kathy Schutt

OR DepartmentofParks& Recreation

1115CommercialStreetNE

Salem,OR 97310

DanaField

OR Division ofStateLands

775 SummerStreet,NE

Salem,OR 97310

Nick Testa

ORDepartmentofTransportation

1158ChemeketaStreet,NE

Salem,OR97310

RobertMeinke

OR DepartmentofAgriculture

635 CapitolStreet,NE

Salem,OR 97310

OregonDepartmentofForestry

2600StateStreet

Salem,OR 97310

OregonStateUniversity

Agricultural Department

Corvallis,OR 97333

NationalAudubonSociety

5151NW Cornell Rd

Portland,OR 97210

MarkHenjum

TheWildlife Society,OregonChapter

107 20thStreet

LaGrande,OR 97850

DanSalzer

TheNatureConservancy

821 SE 14thAve

Portland,OR 97214

DarrenBorgias

TheNatureConservancy

Ashland,OR 97520

40



Astragalusapplegateirecoveryplan

OregonNaturalResourcesCouncil

5825 GreeleyAve

Portland,OR97217

OregonEnvironmentalCouncil

520 SW 6th,#940

Portland,OR97204

*Dr AaronListon

AssociateProfessor

DepartmentofBotanyandPlantPathology

2082CordleyHall, OregonStateUniversity

Corvallis,OR 97331

SierraClub

730 Polk Street

SanFrancisco,CA 94109

Dr. Ed Guerrant

Berry BotanicGarden

11505SW SummervilleAve

Portland,OR 97219

Dr. RichardHalse

Departmentof Botany& PlantPathology

CordleyHall, OregonStateUniversity

Corvallis,OR 97331

JamesKagan

OregonNaturalHeritageProgram

821 SE 14thAve

Portland,OR 97214

* RachelThomas

Box 4637

HuachucaCity, AZ 85616
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